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Abstract: BACKGROUND: The European Society for Neonatology (ESN) developed a curriculum for
subspecialist training in Europe recommending standards for national neonatal training programmes. We
speculate whether these official recommendations are widely accepted or used in practice. OBJECTIVES:
To characterize the variation in national neonatal training programmes, to enhance transparency, and to
compare them to the ESN Curriculum. Methods: We constructed a database based on the backbone of
the ESN Curriculum: (1) training - knowledge, (2) training - skills, (3) key competencies, (4) personal
development, and (5) recording of progress. National neonatal representatives from all 30 member states
of the Union of European Medical Specialties (UEMS) provided data on national training programmes.
RESULTS: Although only one country (3%) based its neonatology training entirely on the ESN Cur-
riculum, we found high levels of uniformity among the UEMS member countries regarding knowledge,
skills, and key competencies needed to practice neonatology at a tertiary care level. Discrepancy was
encountered on ethical and legal issues and on personal development of the trainees. Mentoring and
professional evaluation was generally not implemented in the participating countries. CONCLUSIONS:
There is an awareness and readiness to focus on educational demands for neonatal trainees. Further dis-
cussions about the overall educational goals of neonatal training and the essence of practicing neonatology
in each country are needed. The ESN will undertake this process to provide an updated and effective
syllabus aimed to harmonize care and outcomes for babies and their families across Europe.
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ress. National neonatal representatives from all 30 member 
states of the Union of European Medical Specialties (UEMS) 
provided data on national training programmes.  Results: Al-
though only one country (3%) based its neonatology train-
ing entirely on the ESN Curriculum, we found high levels of 
uniformity among the UEMS member countries regarding 
knowledge, skills, and key competencies needed to practice 
neonatology at a tertiary care level. Discrepancy was en-
countered on ethical and legal issues and on personal devel-
opment of the trainees. Mentoring and professional evalua-
tion was generally not implemented in the participating 
countries.  Conclusions: There is an awareness and readiness 
to focus on educational demands for neonatal trainees. Fur-
ther discussions about the overall educational goals of neo-
natal training and the essence of practicing neonatology in 
each country are needed. The ESN will undertake this pro-
cess to provide an updated and effective syllabus aimed to 
harmonize care and outcomes for babies and their families 
across Europe.  Copyright © 2012 S. Karger AG, Basel
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 Abstract
 Background: The European Society for Neonatology (ESN) 
developed a curriculum for subspecialist training in Europe 
recommending standards for national neonatal training pro-
grammes. We speculate whether these official recommen-
dations are widely accepted or used in practice.  Objectives: 
To characterize the variation in national neonatal training 
programmes, to enhance transparency, and to compare 
them to the ESN Curriculum.  Methods: We constructed a
database based on the backbone of the ESN Curriculum:
(1) training – knowledge, (2) training – skills, (3) key compe-
tencies, (4) personal development, and (5) recording of prog-
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 To guide and harmonize the development of national 
training programmes for neonatal trainees undergoing 
subspecialist training in tertiary care neonatology, the 
European Society for Neonatology (ESN) produced the 
‘European Curriculum and Syllabus for Training in Neo-
natology’ (henceforth: ESN Curriculum) and the ‘Assess-
ment Framework for Specialist Trainees in Neonatology’ 
(henceforth: ESN Assessment Framework). These docu-
ments describe in detail the recommended standards for 
national training programmes with respect to content, 
learning objectives, and personal development. Both doc-
uments are accessible on www.esn.espr.info/. They have 
been ratified by the European Board of Paediatrics (the 
paediatrics section of the Union of European Medical 
Specialties (UEMS)) and are endorsed by several Euro-
pean neonatal and perinatal organisations, e.g. the Euro-
pean Union for Perinatal and Neonatal Societies (UENPS).
 We speculated whether these official recommenda-
tions for subspecialist training in neonatology were fol-
lowed in Europe.
 To enhance transparency about national training pro-
grammes and explicitly to compare their content with the 
ESN Curriculum, we gathered and categorized informa-
tion from the neonatal societies in Europe. First, we 
wanted to identify similarities and differences with the 
aim of further harmonizing neonatal training through 
national self-reflection on deviations from the majority 
of participating countries. Second, we intended to iden-
tify necessities of adjusting set ESN standards to the ‘real 
life scenario’ of neonatology across Europe.
 Background
 With the foundation of the European Society for Pae-
diatric Research (ESPR) Working Group on Neonatology 
(WGN) – the predecessor of ESN – in Oslo in 1988, there 
was an immediate focus on the need to specify minimum 
training requirements for the accreditation of neonatolo-
gists. The work developing a common European curricu-
lum for neonatology was originally a co-project between 
the European Association of Perinatal Medicine (EAPM) 
and the ESPR. The first draft version of the ESN Curricu-
lum  [1] and the ESN Assessment Framework  [2] was orig-
inally developed by Michael Obladen and later under Sid-
arto Bambang Oetomo’s guidance accepted by the Con-
federation of European Specialties (CESP). In 2007 it was 
rewritten by Neil Marlow. In 2008, Gorm Greisen called 
for transparency to allow simple comparisons. The ESN 
board sponsored this process which lasted from March 
2010 to September 2011.
 The intention of the ESN Curriculum is to support na-
tional programmes for subspecialist training in neona-
tology. It aims specifically at harmonizing training in 
neonatology by establishing clearly defined standards of 
knowledge and skills needed to practice neonatology at a 
tertiary care level.
 Table 1 shows the specified key competencies in the 
ESN Assessment Framework and the three levels each 
trainee must achieve during subspecialist training.
 The additional demands cover key areas of knowledge 
and experience, reflective notes on each key competence, 
participation in academic meetings with documented 
learning outcome, CME-related activities, copies of ab-
stracts and publications produced during subspecialty 
training, reports of at least three audits, and certification 
of courses.
 Materials and Methods
 We constructed a database based on the structure of the ESN 
Curriculum and categorized information according to five main 
domains: (1) training – knowledge, (2) training – skills, (3) key 
competencies, (4) personal development, and (5) recording of 
progress.
 We contacted the national paediatric and/or neonatal societies 
of all 30 member states of the UEMS (including all 27 members of 
the European Union (EU) and three non-EU countries – Norway, 
Iceland and Switzerland) by e-mail and identified primary con-
tact persons (see Acknowledgements). They provided the coun-
try-specific data which was registered and verified through a con-
tinuous dialogue with the primary investigator.
 We also collected information on length of basic paediatric 
and subspecialist training in neonatology, minimum number of 
years in a university-based NICU, as well as the total number of 
NICUs in each country.
 Level of agreement with the ESN Curriculum was marked 
with three colours: ‘light grey’ indicating total agreement, ‘dark 
grey’ partial, and ‘black’ no agreement ( table 2 ). Basic character-
istics were quantified if applicable with nonparametric statistics.
 Descriptive statistics were applied to sum up the overall agree-
ment with the ESN Curriculum and finally the database was pub-
lished on the ESN website  [3] . Preliminary results were presented 
at the ESPR Congress in Newcastle, UK  [4] .
 Results
 The response rate was 100%. National consensus was 
the most commonly used curriculum (67%) for subspe-
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(Cyprus) based its training entirely on the ESN Curricu-
lum. Three countries (10%) (Denmark, Ireland, and Slo-
vakia) combined the ESN Curriculum with their nation-
al consensus. Six countries (20%) (Estonia, Iceland, Lux-
embourg, Norway, Portugal, and Slovenia) did not have 
any national consensus at all, or only to some extent 
( fig. 1 ).
 The participating countries varied markedly (popula-
tion 0.3–65.3 million), with corresponding differences in 
the number of university-based NICUs in each country 
(0–50). In order to illustrate a potential difference be-
tween the included countries, we looked at EU member 
status as the denominator and chose not to include pop-
ulation differences since all UEMS member countries 
are partners in approving of the Curriculum and have 
equal votes. Basically we found no significant differenc-
es between EU and non-EU member states in their rela-
tive concordance, and variations were small and infre-
quent.
 Basic paediatric training preceded subspecialty train-
ing in all countries. Length of basic training, however, 
varied with a median (range) of 5 (2–6) years. Similarly, 
length of subspecialty training in neonatology was 2 (1–
6) years. Though in two countries the basic paediatric 
trunk and the subspecialty training could be accom-
plished within 4 years, duration of specialty and subspe-
cialty training in our cohort was 7 (4–9) years. Service in 






































































































































































































































































































































































































































































































































































































































































































































































































































 Fig. 1. Distribution of countries in Europe using ESN (3%), ESN 
+ national consensus (10%), no national consensus (20%), and na-
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countries that did not have any university-based NICUs, 
two out of three (67%) sent their neonatal trainees abroad 
for 0.5–1 year of service.
 Overall we saw a high degree of uniformity among 
countries and agreement with the ESN Curriculum on 
several areas of expertise. A particular high agreement 
(97%) was encountered on the need for comprehensive 
knowledge on epidemiology, pathology and pathophysi-
ology of the fetus, premature and mature infant, on phar-
macology, neonatal care, and follow-up of high-risk in-
fants. Knowledge about ethical and legal issues was ac-
cepted by 90% as part of the training.
 There was also a high level of agreement (93%) con-
cerning skills within practical procedures, diagnosis, 
clinical practice, communication, teaching, and technol-
ogy, though only 20% included suprapubic aspiration of 
urine. Even more diverse, interpreting EEG tracings, cor-
tical evoked responses and neuromuscular electrophysi-
ological tests were deemed necessary diagnostic skills in 
only 50% of countries.
 94% agreed upon the need for most key competencies. 
Discrepancy existed on communication skills and coun-
selling. In most countries (90%) communication, disclos-
ing bad news, handling perinatal death, and discussing 
prognosis with parents were key competencies for a 
trained neonatologist. Still, 10% either partially or com-
pletely disagreed. With respect toward organization, 
management skills, and clinical governance, overall 
agreement with the ESN Curriculum was 70%. While 
80% of national curriculums included the competence of 
leading clinical rounds, 70% identified the need for orga-
nizing and attending perinatal meetings, unit meetings, 
and clinical governance meetings; only 60% incorporated 
administrative duties to run a neonatal unit.
 Neonatal trainees are taught how to retrieve and trans-
port newborns in 80% of the countries, and in 67% the 
trainee is expected to teach others how to carry them out.
 The ESN Curriculum recommends that trainees de-
velop special expertise in one or more areas relevant to 
their practice in neonatology, such as perioperative care, 
fetal medicine, clinical genetics, and ability to perform 
developmental assessments. Overall, 77% complied with 
this recommendation.
 Significant differences were discovered in terms of 
personal development during subspecialist training. Per-
sonal skills and competencies needed to fulfil the leader-
ship role within the clinical team, unit or hospital, such 
as being a counsellor, manager, leader, teacher, being ca-
pable of conducting clinical governance and audits, and 
having statistical and interpretative skills, were agreed 
upon by only 67% of the participating countries. Person-
al development within management, leadership, and 
clinical governance had the lowest scores (50, 53 and 63%, 
respectively).
 Recording of progress was also not well developed in 
the curriculums of all countries. Trainees are encouraged 
to keep track of their development in a log book including 
an assessment framework to record their individual prog-
ress. This log book should, amongst other items, contain 
evidence of attendance at academic meetings and re-
search activities. The overall coherence with the ESN 
Curriculum on recording of academic and research ac-
tivities was around 55%, but varied from 23 to 80%, the 
lowest being on reports of audits.
 The log book should also contain reflective notes cov-
ering each of the predefined key competencies. Reflective 
notes have been introduced to stimulate the neonatal 
trainee to broaden his/her knowledge by self-reflection, 
based on a single case to be discussed with their individ-
ual supervisor. A little more than half (57%) of the in-
cluded countries had adapted this into their national 
training programmes.
 Finally, the ESN Curriculum recommends that each 
trainee is allocated to a mentor, responsible for assessing 
and recording the competence level of the trainee. Al-
though mentoring and professional assessment are being 
valued higher than a structured examination, only 47% 
(14/30) of the countries had implemented this structure. 
Of the remaining 53% (16/30), half of them (8/16) con-
ducted examinations/confrontations of the trainee as 
part of the subspecialist approval.
 Discussion
 Though only a very limited number of countries fol-
lowed the ESN Curriculum in practice (one country com-
pletely, three countries partly), all seemed to agree upon 
the essence of educational demands to neonatal trainees. 
We found a high level of uniformity on knowledge, skills, 
and key competencies needed to practice neonatology at 
a tertiary care level. This is not surprising since medical 
care of extremely preterm infants and sick newborns is 
essentially the same across Europe  [5–7] . The lack of co-
herence with the ESN Curriculum on specific skills (EEG, 
suprapubic bladder puncture, etc.) suggests that these 
competencies may not be deemed essential or are the re-
sponsibility of other dedicated staff.
 Of interest is the discrepancy from the ESN Curricu-
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variation in emphasis on personal development of the 
neonatal trainee across Europe. This may represent dif-
ferences in how these aspects of professional work are for-
mally included in medical training or how they may be 
utilized during assessment for employment. Difference 
in cultures, prerequisites, and healthcare systems may 
also influence the role(s) of medical specialists. Another 
possible explanation may be related to competition for 
posts, reflecting in part the size and numbers of neonatal 
departments in each country.
 Though mentoring and professional evaluation of the 
trainee is highly prioritized by the ESN, it was generally 
not implemented in the participating countries. Alloca-
tion of a senior, more experienced colleague trained in 
basic rules of mentorship, coaching, and feedback tech-
niques would be applicable at little or no cost at all with a 
potential high value for each trainee. Also role-modelling 
and mentoring are essential in medical education, includ-
ing postgraduate, specialist, and subspecialist training.
 This is in line with the common programme require-
ments from the Accreditation Council for Graduate Med-
ical Education (ACGME) in the United States of America 
 [8] and the Royal Australian College of Physicians (RACP) 
Advanced Training Programmes in Neonatology in Aus-
tralia  [9] .
 The high level of agreement between UEMS member 
states highlights the common understanding of the edu-
cational demands to neonatologists, and sustains the ne-
cessity of regarding neonatology an independent specialty.
 As shown in  table 1 each neonatal trainee must accom-
plish and ultimately complete three levels of competence 
on key issues during training according to the ESN Cur-
riculum and Assessment Framework. Though not all par-
ticipating countries follow the ESN guidelines, the vast 
majority express the same attitude concerning the neces-
sity of practical skills and key competencies. This survey, 
however, does not provide insight into the explicit nation-
al standards or quality control and surveillance systems 
on how and when these competencies are completed.
 Further research and/or the establishment of an ESN 
on-site inspection agency are needed to obtain transpar-
ency on this issue. Overall, this work is only a small step 
towards providing more insight into neonatal subspe-
cialty training in Europe, and the answers achieved from 
our survey need to be verified and followed up continu-
ously.
 We hope these findings lead to discussions about the 
educational goals of neonatal training and the very es-
sence of practicing neonatology in each country. Is a neo-
natologist primarily a skilled healthcare professional ca-
pable of handling and treating neonatal patients with the 
challenges of instrumentation and medication, or is he/
she also expected to handle holistic aspects of care, i.e. 
moral and ethical issues, taking into account the whole 
family, the society and medicolegal and economical is-
sues? Furthermore, the health system will determine to 
what extent management and leadership is part of the 
neonatal subspecialist training programme. These chal-
lenges indicate the need for discussion across the neona-
tal specialty in Europe, for cooperation and exchange of 
information and experiences. Within the existing frame-
work of the ESN, we wish to provide an updated and ef-
fective European syllabus which harmonizes care and 
outcomes for babies and their families.
 Apart from the data collection, this initiative has given 
insights into the awareness and readiness of the Europe-
an countries to focus on educational demands for neona-
tal trainees. We achieved inclusion of data from all UEMS 
members, despite anxiety of exposing deficiencies. It re-
veals a Europe-wide interest in changing and adapting 
operational standards of care, and in developing a profes-
sional, international relationship.
 Training programmes in medical disciplines are con-
tinuously updated and renewed. Neonatology is a rapidly 
developing paediatric specialty, and new aspects of diag-
nosis, therapy and care need to be incorporated in the 
ESN Curriculum. The transparency achieved by our sur-
vey may prompt each country to reflect on their national 
training programmes, and contribute actively to the next 
edition of the ESN Curriculum. Thus, we believe this is a 
significant step towards harmonization and acceptance 
of high-quality neonatal training across Europe.
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